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(54) PRODUCTION OF OPTICALLY ACTIVE 5-HYDROXYBENZOAZEPINE DERIVATIVE 

(57)Abstract: 

PURPOSE: To obtain an optically active 5- 
hydroxybenzoazepine derivative in high purity and in 
high yield by a safe and simple operation under a mild 
reaction condition without carrying out resolution 
operation. 

CONSTITUTION: A benzoazepine of formula I (R1 is H, 
halogen, lower alkoxy or lower alkyi; R2 is lower alkyi or 
halogen) is reduced with a hydrogenating reducing agent 
(e.g. diborane or boron methyl sulfide) in the presence of 
an oxazoborolidine catalyst such as B-methyl-S-(-)- 
(diphenylhydroxymethyl) pyrrolidino-N,0-borolidine to 
give an optically active 5-hydroxybenzoazepine 
derivative of formula III. The compound of formula III has 
excellent vasopressin antagonism and Is useful as a 

basodilator, hypotensor, water diuretic, inhibitor of blood platelet aggregation, etc. 
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m^f^l. 2 g^^^ y-/U50m \ IN- 
T^miti- h})^J^2 4m\ SriPx.fc^. ^m.X* 1 5 P$ 

ffl. eot-ciHti^iDfSiSic&u/cio Si$;*l7^m{l:^f" 
/^=5o : 1) \z^^^^^ fgsu m&mi^m(D±m 

;\-:^^ibmit. S^^hU afe3ei^^4 3 0mg (4 2 

%) ^#fCo 

10 053] HPLC^^W: (S) : (R)=95: 
5. 9 0%e. e. (S- (-) ft^fCgtf) 
m. p. 209-^211^: 

[a]D=-135* (C = 0. 1, 99%p«^/- 

o 

[0 0 5 4] #%«2 

5-S- (-) -r^/~l- [4- (2~-^5^/U^> 
^/-f/WT^y) ^>->^>r/W] -2, 3, 4, 5-rh^ 
fc: Kn- 1 H— <^yT'^t:-:/cD^^ 
^li«»ll-e#e>ttfc5-R- (+) -.fcKn^V-l- 
[4~ (2-y^/U-^y>^^/V'r ^ y) ^>-y></W] 
2, 3. 4, 5-x h^fc Kn- iH-^V-v^r-^tfi^ 
2 0 Omg^U^hy y^in^/l/:^^>'^^^i 3 Img^M 
tKx by t Koy7>'4. Om nc^;&v|^, ^^a-Cv^:!! 
^/i^r i/i^j^/WsK^^/' h 8 7 m g Sr^^-r h 7 fc K 
ny'7:xO. 5m Uc:^;^^Lfc^?g^i^:7a.::^/W7}^;?^.i^ 
y/^Tv^Kl 3 Smg^Sr^TKT' h7 t Kn:77>'0. 5 
ml\zmti^\.itm^&i:Mx.fZo ^(O'^s mU&Xlb^ 

^ig^:Sftyf-l/Vlc^;5^L/t^. v^y;^7y/i-;^7A^ 
n'-^V^yy^— (Jfiiby ^u:/ : y yb=8 0 : 
1) <0v'3'-h:*7AfcJ:9a!|tS!L. #ibixfc«lfe}ft 

0 0mg^:3i^y— yWSml^ffi^LfCp 
lijglJiC 5 7 A -mM 5 0 m g ^ y -/W 2 . 
Om ncSIS^-^fc^iSlc:, ife<^:3i^y-/U^?K8ml 

SriDx.. mm.. ^JET?*^a^*P^7^Mfir/j:o^p EiS 

y^=Ly-^Mi<D±Unmt^^SOmg (15%) 

[0 0 5 5] m. p. 1 1 9--1 2 It: 
[a3D=-2 2 3** (C = 0. 1. 99. 7%y^y 

HPLC4>ff(c:J:!9 3t^MSSr*i^)^irr5. 8 9% 
e. e. Xhoito HPLC^^^Wlt&sTom^Xh 

So 
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10056] ;^7A;ULTRON ES-OVM. ^ 

: 2 0mM KH2PO4 *gEJK= 
3 : 9 7. i^tfci^ ; UV 2 8 0mm. ^ii ; 1 . 0ml 
; 9. 05> (S) : 1 1. 85^ (R) = 
94. 5:5. 5o 
[00 5 7] #%«ffj 3 

5-R- (H-) -r^/-l- [4- (2-^^/^-<>^ 

y>r/vr^y) -^vy'-r/i'] -2, 3, 4, 5--xh^ 

##^lll-C#f)tLfc5-S- (-) -tKn^v-~i- 

[4- (2-^^/^^>'>/^/i.r ^ y) -<y>^^/v] - 

2, 3, 4, 5-xh7fc K^-^H-^^^y'r•^l::•>' 
3 4 1 mgRXJ^ h y :7a:— /^7^^;^:7^ ^2 2 3 mg 

l>7 t Kn:7^>'6. 0 m nc^;5^Lfc^, r i/ft 
TK^t^-^VifVgJg (2. ON) 0. Sml^iPx. ^ 
m.'ni^=x^^;l^Ty^i^:iJ/U:f.:^Z^U-- h 1 4 8 m g 
T-h^fc: Kn:7^V2, 5 m UC^;6^Lfc^^K^?KT L 

7 0mg^iiijpL. smrmwLt-. KJtmTm. 

2 dr (^^co^MS^tTV 3 0 0 m g ^# 

ife9 8mg (2 9%) ^mco 

[00 5 8] HPLC5>tff ; 86. 7%e. e. 
m. p. 1 2 4--1 2 6t: 

Ca]D=+23 9" (C = 0. 1, 99. 7%:^^/ 

[0 0 5 9] ##fi3|4 

5-S- (-) --^^^/l^r^Z-l- [4- (2-;^ 

^/i--<»^>i'/i.T^y) -oy^-ryw] -2, 3, 4, 5 
#%0ll2T*#^ixfc5-S- (-) [4 

- (2-y^/v-<»/^/ur^/) -ov^^/v] -2, 

3, 4, S-x h7 t Kn- 1 H-^vy'Tif fc've 0 
mgS:p<>$'y-/H. Om UC^;6^L. 0 - 5 t:{c:^^ip 

Lfc^, 3 7%JJ^/l^y v'TkSig^i 2 0 /I 1 ^m^. S 

(CNaBHa CN 2 8 m g «rSO;tfCo rttlnSggSOM 

^> ^^Sri/y;<7>5^yWTLC>^u- h : 
y>5./^yl.= 3 0 : 1) It^L. #f>ttfc 

fe^y:^3.^-4^fi(^±fB@«Jffc-g'«;3 5mg (5 5 

%) ^^ffCo 

[0 0 6 0] m. p. 2 3 5-2 3 7t: 



fa] D ^''="-1 7 8' (C = 0. 1. 99. 7%p<>5^ 
y-Zl') 

HPLC5>WcJ:»9 3fem«**«6fct^5. 10 0% 
e. e. T^&ofco HPLC5^*f^#(i|^T<^ii*9-e*) 

[0061] :^^A;CHIRALCEL OD. ^fS 

?S ; n-^-^^l/ : ai^y^^/W : ^/oc^/i.T' ^ 9 5 
0 : 50 : U ftlfflS ; UV2 8 0mm. ggjg ; 1 . 0 
m 1 /j^^ ; 3 35> (R) : 3 74^ (S) = 

0 : 1 0 Oo 
[0 0 6 2] #%^J5 

5- (R) - (+) ^i^;A^/ur^y-l~ C4~ (2 

-j^^^'/u-s^^^-t'/wr ^ y) -2, 3, 

4, 5-7^ hy fc: Kn-- 1 H-^^-^^r-^t'^-co-g^^ 
^^msx^^btttzs-R- (+) -r^/-l- [4 

- (2-;^^/u^:^y^/i.r^y) ^^^y^/u] -2, 

3, 4, S-y" hyt h^u-lH~^yyr^\f>^m 

[0 0 6 31 m. p. 2 3 3 — 2 3 5*C 

(a] J, 2°=+l 8 2' (C=0. 1. 99. 7%^>5' 

y-/u) 

HPLC5>«f ; 1 0 0%e. e. « 
[0 0 6 4] #%«?||6 

5-S- (-) -^^^fjur^y-l- [4- (2-yf- 

/w-^^^^/^T/^r^/) -<>y^M -2, 3, 4, 5- 

#%«^2T'#^tlfc5-S- (~) -r^/-l- [4 

- (2-><^/^-<:y>y^/i.T^/) -Ov^-T/i^) -2, 
3, 4, 5~r h7k Kn-lH-^^-^^r-^t^^-S 2 
0mg^:S{|-p<^U'^-6. Om Uc^i^U 0lC(c:ft*p 
L;^c^. H y^^/i-T^ VI 6 Omg^T^ilTK h y :7/V 

^ng^g?3 3 omg^ipx.fco mu^xsmmmw^^. 

^l/V : y ^y-/l^-3 0 : 1) ICX^^W. 
#e>ixfc5-S- (-) - (2, 2, 2-h])y/l^:tti 

T±^/i^r^/) -1- [4- (2-^^/^^^-y^/i^ 
r%y) -2, 3, 4, s-xh^tKn 

-\ll-^:yVr^\f:y (.^^r^/vyr:^^^B) 5 1 
0mg^i/7«f^/L-;J^yUisT^ K5. 0ml(D^?£^L 
ifeio m«rOt:{Cfti|JU 7fc^^k-^hy!>.^4 2mg^ 
APx. 2 0 5>P«1^«^Lfc^. ^^ftp^^/U'6 5 M 1 Sr*n 

2. 2mlSr*Px. ffifb^ ^l^>'-*X*ttffi LfCo 
eSr«S^i!^^v^l>i.r*Kj!S, «jiiL. JSiitSr^>y;t7y 

^^^^^^=6 0 : 1) |CJ:!9 4^I&. IgjKU #?>tl^c 
5-S- (~) - [N- (2, 2, 2-hy:7/W;^DT 
-t^/V) -N-^^/l-T5/) ~1- [4~ (2-7«^ 
JV^lyyT^jUr^J) -<yy>{;U] -2, 3, 4, 5- 
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Tki^^L^ h y 1 . 0 3ml^;[JO;t, 4 0t:T4^rBl 
SJCSSIT^, 1 N:^®^7K^iS 1 . 0 m 1 

^U-V : P«^y— /U=5 0 : l-»2 0 : 1) (ClJ:^^^ 
; lg{l:yf-UV : p<i$^y'-/U= 1 5 : 1. 4 0® 

±l5SW{l:'&^fel3 1, 2mg (7. 3%) SrJj§:fco 
lO 0 6 5] m. p. 1 9 7—1 9 9t: 
[a3 D ^""=-2 0 8^ (C=0. 1. 99. 7%^^? 

HPLC5>WlcJ:«93t^^a[^*ie)/cc!rr5. 10 0% 
e. e. T*$)oybo liPLC^Vf^mtSXT<om^X-h 

So 

10 0 6 6] :*7A;ULTRON ES-OVM. m 
M^l : 2 0mM KH2PO4 = 3:9 

7. filU:gg ; UV2 8 0mm, ; 1 . 0 m 1 
«l^^Pfl; 7. 34> (S) : 10. 2» (R) =10 

0 : Oo 

[00 6 7] #%t?i|7 

(+) -7«^/Ur^/-l- {4- (2-p<^ 

/i/T^y) -2, 3, 4, 5- 

-r byt Kn-iH~-<>-y'r-^t'y(^'g^^ 
#%^f|3T*#bnfc5-R- (+) -T^y-1-- [4 
- l2-:;<^/U^:yyryfjur^y) -2, 
3, 4, fc Kn- iH-^>->^rif t'^-Srffl 

V\ ##«!!l6t|^filHlLr5~R- ( + ) - (2, 2, 

2-hy:7/i.:tnr-t^/i-T^y) ~i- [4- (2- 
^i-/u-<>^:/>f/ur^y) ~2, 3, 4, 

5-7^ hTt Kn-iH — ^>yT-^l^>Sr#. igEv^r 
^tiSrl^«(c^^>fbp<^yi-^SiS^ii:T5-R- (+) - 
[N- (2, 2. 2- hy^/^r^nrir^/P) -N-;?« 
^/i^r^y) -1- C4- {2-:^^jv^i^:/^;vr^ 
/) -2. 3, 4, 5-xhytKn--l 

[0 0 6 81 m. p. 1 9 7^-1 9 9t: 
[a]D^°=+2 08" (C = 0. 1, 99. 7%^^$^ 

HPLC5>*f ; 1 0 0%e. e. « 
[0 0 6 9] 

(Vj recepler binding assai) 

(Akira I chihara ) CO^fe [J. Bio. C 
hem., 258, 9283 (198 3) ) (ili^DTMSSL 



fzy y V^m<omM:^^Wi\i^X^ H] - A r g 
VT'l^^VV (vasopressin ) <^50000dpm (2X 
1 0-^° M) Kg*l OOng^i^^ (1 0-^3^(il 0 
"^M) -k. 5raM MgClgx ImMEDTA^t; 
0. l%BSAS:-&tpl 0 0mMhy;^-igKiSg«M 
(pH=8. 0) C0«l*2 5 Om 1 *-ei 05>W. 3 7 

- (GF/F) ^ffl^^-C, ^^y>^Uv-:/^jg'&LfcJl:^ 
*Sr5^irrSfc*b(c:ita§S:3lHltT>iV^i®Sf«5m 1 tcr 

[0 0 7 0] Pl*^ (%) = { 1 0 0 - [ (Ci - 

Bi ) / (Co -Bi ) ) ) XI 00 

*#TT*o [3 H] -/^y7^uv'V(7)K{;i*|-i-ssg'g*ft 

Co ; ftM^^J^^V>fc^(0 H] -/<y7'U'i/>-(?5 
Bi ;3@«lJ(7)y<y7^lx>>>^ (10-^M) #ftT-CO P 

H] -^^y:/i/v'>'(;DMicM-rs^^* 
ilB-e^iil $ tifc(5a*fej;6S 5 0%^ ^'»mm<OWi.& 
4r*i6. wH^ICsoM^Ljto 
[0 0 7 1] 1 tc:;^-ro 

[0 0 7 2] ^i^2) y-fe:/^- 

0. HECHTER <D:frffi [ J . Bio. Chem., 2 5 3, 3 2 1 

1 (1 9 7 8) ] \z.^^xim\^f^y y v^mo^w^-^ 

^fflV^T. H) -Ar g-/^y^UV>-c01 0 0 0 
OOdpm (4X10-^o M) mm.-^O, 6mg^^^ 
(1 0"^° ~1 O'^M) 5mM MgClg^lm 
M EDTA^TJ^O. l%BSAS:^tf 1 0 OmMhy 
:^—W^Wm. (pH=8. 0) Oj^»2 5 0/z 1 cf5-e 

:^y>(;v^— (GF/F) ^.iv^r. ^<yyuv^v<bs 
^ L fci^*^ ^i-Kli- S i6 (cMii ^ tr^^ I. ^ 2 lH]j^«?g 

Srig 1 tcW-frT^i-o 

[0 0 7 3] (%) = {1 0 0- [ (Ci - 

Bi ) y (Co -B, ) ] } X 1 00 

Ci . Co Rv^Bj^ \tmfs.\cmcxh^o 
[0 0 7 41 muit^m 

1 : 5-R- (+) -tKo^v—l- [4- (2- 
;^9-/V^>y^/UT^/) ^>'y^/U} -2, 3, 4, 
5-"r h^t Kn~iH--<>yT-^tf>' 

2 : 5-S- (-) -fc: Kn^i/-i- [4- (2- 

>?«^yw--^:/>/-Y/ur^y) -o-:/^/!^] -2, 3, 4, 



-13- 



5-7" h7 t Kd - 1 H-^>'>^Tif 

3 : 5-S (-) -r^y-l- [4- (2-7«^/W 
-<>V^;l^r%J) -<l^V-(M -2, 3, 4. 5-x 

4 : (+) -T^/-l~ [4- (2-7«^ 
>ru^y^/^/l.7^ y) ^l^V-iM -2, 3. 4. 5- 
T h7 h Kd- 1 H--<WTifl:°> 

5 : 5-S~ (-) -v^^^/I^T^y- 1 - [4- 
(2-7<^/W^>'>/>r/U'T^ y) ^»^>f/U] -2, 

3, 4, hyt Kn- IH— O-V^Tift':/ 

6 : 5-R- (+) -v^;^^/ur:^y-l- [4- 



(2-p<^/P-<>-y^yUT^ y) ^ly^/^Jl^} -2, 

3, 4, 5-v^h7tKn-lH — *-l^/T^\fl^ 
7: 5-S- (-) -yf^/UT^/~l- [4- (2 

-y 5"/^^:^y-fy^T^ y) -<:/y-</w] -2. 3, 

4, 5-x Kn-lH-^Vi/T-^t'^' 

8 : 5-R- (+) -yf-^vr^y-l- C4- (2 
-y'^/W-^^^V^^T/ur -Ov^-^/V] -2, 3, 
4, 5-r h7b: Kn-lH— <:/>^rift*> 

[0 0 7 5] 

1^1] 
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